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The invention relates to a floating microwave filter in a waveguide 
structure. 

BACKGROUND OF THE INVENTION 
5 A floating microwave filter in a waveguide structure has been described in 
particular in patent document US-4 990 870. 

Conventional microwave filters in a waveguide structure use filtering 
elements that are in electrical and mechanical contact with the walls of 

10 the waveguide. In a technology known as "Finline" or a technology called 
"E plane", resonant metal features are etched either in a thin dielectric 
substrate or directly in a metal foil. This etched substrate or foil is then 
attached in the E plane of a rectangular waveguide, which ensures 
perfect positioning of the substrate or foil in the waveguide and perfect 

15 electrical continuity between the metal walls of the waveguide and the 
metallized portions of the substrate or foil. 

In a floating microwave filter in a waveguide structure, the filtering 
elements are not in electrical and mechanical contact with the walls of the 
20 waveguide. 

The floating microwave filter in a waveguide structure known from the 
aforementioned document is assembled by inserting a printed circuit 
mounted on the back of a foam bar into a metal waveguide of rectangular 
25 cross section and in a plane parallel to the short side of the cross section 
of the waveguide, which simplifies the assembly technique compared to 
that of a conventional filter and reduces the production costs. Moreover, a 
floating microwave filter in a waveguide structure has, compared with a 
conventional filter, improved characteristics as regards insertion losses. 

30 

SUMMARY OF THE INVENTION 

It is an object of the invention to improve a floating microwave filter in a 
waveguide structure in order to further lower the manufacturing costs. 



35 According to the invention, a floating microwave filter in a waveguide 
structure, comprising filtering elements sandwiched between two foam 
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half-bars that are placed inside a waveguide, is characterized in that the 
filtering elements are metal features etched in the surface of one of the 
two foam half-bars and in that the waveguide is an internally hollowed-out 
block of foam having a metallized outer surface. 

5 

This arrangement helps to lower the manufacturing costs of a floating 
microwave filter at the same time as improving the performance of the 
filter (low insertion losses and high selectivity). 

10 DESCRIPTION OF THE DRAWINGS 

Illustrative embodiments of a floating microwave filter according to the 
invention are described below and illustrated in the drawings. 

DESCRIPTION OF PREFERRED EMBODIMENTS 
15 Figure 1 shows schematically, in perspective, a first embodiment of a 
floating microwave filter according to the invention whose waveguide of 
rectangular cross section has an internal cavity of circular cross section. 

Figure 2 shows schematically, in perspective, a second embodiment of a 
20 floating microwave filter according to the invention whose waveguide of 
circular cross section has an internal cavity of rectangular cross section. 

Figure 3 shows schematically, in perspective, a third embodiment of a 
floating microwave filter according to the invention whose waveguide of 
25 rectangular cross section has an internal cavity of rectangular cross 
section, into which cavity two superposed foam half-bars are inserted, 
these having a joint surface that forms crenellations. 

Figure 1 shows a floating microwave filter in a waveguide structure 1 
30 comprising a waveguide 2 of rectangular cross section in the form of an 
internally hollowed-out parallelepipedal block of foam whose external 
surface has been metallized. 

The foam used is preferably a polymethacrylimide foam known for its 
35 electrical properties similar to those of air, for its mechanical properties of 
stiffness and lightness and for its low manufacturing cost. In particular, a 
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polymethacrylimide foam sold under the name ROHACELL HF may be 
used. 

The foam block 2 is preferably metallized nondirectionally, by spraying, or 
brushing on, a paint of the silver or derivative type exhibiting conductivity 
5 and mechanical bonding characteristics. 

The foam block constituting the waveguide 2 has an internal axial cavity 
of cylindrical cross section. The cylindrical cavity may be produced by 
drilling or moulding. The cylindrical shape of the cavity has the advantage 
10 of ensuring that the filter array is correctly positioned with respect to the 
walls of the waveguide. 

The floating filter 1 comprises filtering elements 3 inserted in an axial 
plane 4 of a cylindrical foam bar. More particularly, the cylindrical foam 
15 bar consists of two identical superposed half-bars 5, 6 and the filtering 
element 3 sandwiched between the two foam half-bars are features 
etched into the surface of one of the two foam half-bars, for example in 
the joint surface of the lower foam half-bar 6 in Figure 1 . 

20 The foam used for the foam bars is the same as that used for the foam 
waveguide 2. The features of the filter array are etched as indicated 
above in the case of metalization of the external surface of the foam 
waveguide. 

25 The two superposed foam half-bars 5, 6 with the etched filtering elements 
3 sandwiched between the two foam half-bars are inserted into the 
cylindrical cavity of the foam waveguide. 

Figure 2 shows another embodiment of a floating microwave filter in a 
30 waveguide structure according to the invention. This floating filter 1' 
comprises a foam waveguide 2' of circular cross section in which a 
parallelepipedal internal cavity of rectangular cross section is formed. The 
features 3' of the filter array are sandwiched between two superposed 
foam half-bars 5' 6' forming a parallelepipedal bar. 

35 
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Figure 3 shows yet another embodiment of a floating microwave filter in a 
waveguide structure according to the invention. This floating filter 1" 
comprises a foam waveguide 2" of rectangular cross section in which a 
parallelepipedal internal cavity of rectangular cross section is formed. The 
5 features 3" of the filter array are sandwiched between two superposed 
foam half-bars 5", 6" forming a parallelepipedal bar. The joint surface of 
the two half-bars 5", 6" is crenellated and the features 3" of the filter 
array are placed on the top and bottom portion of the crenellation. The 
resonant metal features could be placed both on the half-bar 5" and the 

10 half-bar 6". This arrangement makes it possible to produce complex 
filtering functions. It is known that the synthesis of a transfer function of a 
filter consists in adjusting the resonant frequencies of a cascade of 
resonators and in adjusting the coupling between two neighbouring 
resonators. Adjusting the height of the crenellations results in a wider 

15 range of adjustment in the case of the resonant frequency of the 
resonator and also in a wider range of variation of the coupling between 
neighbouring resonators. 

The process according to the invention can be applied to a foam 
20 waveguide having a cavity of elliptical, square, diamond or other cross 
section. 



